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Memo vegarding mamuscript entitled "Interaction between spinal wmoto-
neurons of the cat.”

Dear Phil,

This is very interesting. As I said on the phone, my principal
comments concern the interpretation of Fig. 2.

On first reading, I accepted the argument on pages 7 and 8
(regarding Fig. 2), but, on recomsideration, I do not. Figure 2 does
not show that "firing occurs at a lower level of depolarization than ...
with the unconditioned response”. The extracellular antidromic field
potential (neg. peak) is presumebly of larger magnitude than the intra-
cellularly recorded neg. peak. In other words, your word "depolariza-
tion", as you have used it, is not the same as "membrane depolarization”.

My interpretation would be that the som® interior would not simply
ride wvith the extracellular potential, because the soma interior is
electrotonically tied to the dendritic interior. Thus, if the soma
exterior has a larger neg. dip than does the sama interior, the net
result is soma membrene depolarization, whereas, if the soma interior
actually rode with the soma exterior, this would imply no net some
membrane depolarization. It would be interesting to compare actual j
extracellular and intracellular neg. peaks for the same antidromic
vallegy ‘

In view of this, it does not seem necessary to assume greater
membrane depolarization at the trigger zone. This seems safer to me,
because it might require rather special geometric relations between
active and passive cells to insure preferential depolarization of the
axon hilloe.
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(Abstract for First Lecture)
Theoretical Significance of Dendritic Trees for Neuronal Input-
Output Relations. (Wilfrid Rall, National Institutes of Health,
Bethesda, Md.)

Neural modelers have generally assumed that the synaptic
input to & neuron can be treated as input delivered to a single
point; thus they have neglected the extensively branched neuronal
receptive surface. There has also been a tendency to assume that
a combination of synaptic excitation and inhibition can be treated
as a simple arithmetic sum of positive and negative input components;
this neglects known properties of nerve membranes. It is the purpose
of this talk to draw attention to theoretical models which avoid
these oversimplifications, and to present the results of computations
designed to test the significance of what may be called spatio-
temporal patterns of synaptic input.




(m)ttmat- for Second Iecture)

smmmmmmuwxmua Heurons.,
(Wilfrid Rall, National Institutes of Health, Bethesda, Mi.)

The development of e mathematical model of dendritic neurons
represents an attempt to combine three different kinds of knowledge
into a cohevent theory: (1) the anatomical fact of extensive
dendritic branching, (2) theoretical models of nerve membrane, and
(3) quantitative electrophysiological information that has been
obtained from individual neurons by means of intracellular and
bt s e daes : Consideration will be given to such
problems as (a) choice of simplifying assumptions, (b) fundamental
parameters related to time, to dendritic length, and to dendritic
diameters, (¢) consequences for physical intuition, (d) future

for camputation and testing.
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